A molecular marker confirms that the rate of adult maturation is largely independent of the rate of pre-adult development in Drosophila melanogaster.
The separation of adult from pre-adult life seen with animals such as Drosophila melanogaster, which are holometabolous and undergo complete metamorphosis, provides the opportunity to examine the contribution of pre-adult rate of development on the rate of maturation and aging of the adult. Recent work has shown that when ambient temperature is used to alter the rate of development there is little effect on adult life span. From this work it has been concluded that the rate of aging is largely independent of the rate of pre-adult development. However, the techniques used to examine life span did not allow for the examination of the earliest events of adult life. Our experimental design used a molecular marker linked to life span as a sensitive measure of determining physiological age. In this way, we were able to evaluate the effect of pre-adult rate of development on the earliest events of adult life. Using ambient temperature to alter both the rate of development in the pre-adult and the rate of aging in the adult independently, we were able to show that it is the ambient temperature at which the adults are living that is the principle determinant of the rate of maturation and aging of the adult. Little effect was seen on the rate of adult maturation in response to an acceleration or a slowing down of the rate of pre-adult development as measured by our molecular marker. These data support the conclusions drawn by others who examined the effect of the rate of development on adult life expectancy. The timing mechanisms at work during pre-adult and adult life appear to be largely regulated separately. If there is such a thing as a physiological clock, it appears to be reset upon eclosion.